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© Polling network communication method and system having transmission request registration 



means. 



^® In a sequential polling type communication net- 
-^work system including a master station (1), a first 
^channel, a second channel, and at least two slave 
O stations (2), the master station (1) includes request 
registration units for registering data transmission 
CM requests (DR) from slave stations (2) during a data 
CO transmission by another slave station (2), and an 
q interrupt polling unit for polling the slave station (2) 
which has issued the data transmission request (DR) 
after completion of the data transmission or comple- 
tion of a polling of a slave station (2), and the slave 
station includes a unit for responding to a polling 



during data transmission, and transmits a data trans- 
mission request (DR) when data to be transmitted 
exists, and for responding to the interrupt polling 
from the master station, and transmitting the data to 
the master station until the data transmission is 
completed. 

Fig. 5a ~~ 
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POLLING NETWORK COMMUNICATION METHOD AND SYSTEM HAVING TRANSMISSION REQUEST REG- 
ISTRATION MEANS 



BACKGROUND OF THE INVENTION 



1 . Field of the Invention 

The present invention relates to a data commu- 
nication network system, more particularly, to a 
polling type network communication system in 
which a master station has a means for registering 
transmission requests from slave stations and car- 
rying out a polling in accordance with the regis- 
tered transmission request, to improve an effective 
polling speed. 



2. Description of the Related Art 

In a data communication network system, a 
plurality of slave stations are sequentially commu- 
nicated with a master station by a polling method, 
but this sequential-polling method has the defects 
of a low response and a low polling speed. Specific 
prior arts will be described later with reference to 
the drawings. 



SUMMARY OF THE INVENTION 

An object of the present invention is to provide 
an improved polling network communication sys- 
tem in which a polling response is improved. 

According to the present invention, there is 
provided a polling type communication network 
system including a master station, a first channel, a 
second channel, and at least two slave stations 
operatively connected to the master station through 
the first and second channels. The master station 
includes a sequential polling unit for sequentially 
polling the slave stations in a predetermined se- 
quence through the first channel, a request reg- 
istration unit for registering a request for data trans- 
mission from the slave station through the second 
channel while a data is being transmitted by an 
other slave station, and an interrupt polling unit for 
polling the slave station which has registered a 
data transmission request after a completion of a 
data transmission or a completion of a polling of a 
slave station. The slave station includes a first 
response unit for responding to the normal polling 
from the master station and transmitting a dis- 
connection signal to the master station through the 
second channel when data to be transmitted does 
not exist, and a second response unit for respond- 



ing to the normal polling from the master station, 
transmitting a connection signal to the master sta- 
tion through the second channel when data to be 
transmitted exists, and transmitting the* data to the 
s master station until the data transmission is com- 
pleted. 

The sequential polling of the master station is 
carried out during this data transmission. The slave 
station further includes a third response unit for 

io responding to the polling of the slave station during 
a data transmission, and transmitting a data trans- 
mission request when data to be transmitted exists, 
and a fourth response unit for responding to the 
interrupt polling from the master station, and trans- 

is mitting the data to the master station until the data 
transmission is completed. 

The operations of the master station and slave 
stations are carried out synchronously to a frame 
period. 

20 The operations of the master station and slave 

stations are carried out synchronously to a frame 
period. 

The first and second channels are wireless bus 
lines. 

25 According to the present invention, there is 

also provided a method of communication in a 
network system including a master station, a first 
channel, a second channel, and at least two slave 
stations operatively connected to the master station 
30 through the first and second channels, including 
the steps in master station and the steps in each 
slave station. The steps in the master station in- 
clude; (a) a sequential polling step for sequentially 
polling the slave stations in a predetermined se- 
as quence through the first channel, (b) a request 
registration step for registering a data transmission 
request from the slave station through the second 
channel during data transmission by another slave 
station . and (c) an interrupt polling step for polling 
40 the slave station which has registered a data trans- 
mission request after a completion of the data 
transmission or completion of a polling of a slave 
station. The steps in the slave station include (aa) a 
first response step for responding to the normal 
45 polling from the master station and transmitting a 
disconnection signal to the master station through 
the second channel when data to be transmitted 
does not exist, and (ab) a second response step for 
responding to the normal polling from the master 
so station, transmitting a connection signal to the mas- 
ter station through the second channel when data 
to be transmitted exists, and transmitting the data 
to said master station until the data transmission is 
completed. 
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The sequential polling of the master station is 
carried out during the data transmission. The steps 
of the slave station further include: (ac) a third 
response step for responding to the polling of the 
slave station during the data transmission, and 
transmitting the data transmission request when 
data to be transmitted exists, and (ad) a fourth 
response step for responding to the interrupt pol- 
ling from the master station, and transmitting the 
data to the master station until the data transmis- 
sion is completed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects and features of the present in- 
vention will be described with reference to the 
accompanying drawings, in which; 

Fig. 1 is a block diagram of a ring connec- 
tion network system; 

Figs. 2 and 3 are block diagrams of bus 
connection network systems; 

Fig. 4 is a view representing a polling se- 
quence of a prior art; 

Figs. 5a and 5b are views representing the 
concept of the present invention; 

Figs. 6a and 6b are views representing pol- 
ling request data formats of the present invention; 

Fig. 7 is a flow chart showing the operation 
of a master station of the present invention; 

Fig. 8 is a flow chart showing the operation 
of a slave station of the present invention; 

Fig. 9 is a view illustrating a status transition 
of the present invention; 

Fig. 10 is a view representing a polling se- 
quence of the present invention; 

Fig. 11 is a circuit diagram of an embodi- 
ment of a master station in accordance with the 
present invention; 

Fig.12 is a circuit diagram of an embodiment 
of a slave station in accordance with the present 
invention; and 

Figs. 13 and 14 are timing charts represent- 
ing the operations of the master and slave stations 
shown in Figs. 1 1 and 1 2. 



DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Before describing the preferred embodiments 
of the present invention, a prior art sequential- 
polling network communication system will be de- 
scribed. 

In a ring connection network system shown in 
Fig. 1 ( a plurality of terminals TE are connected to 
one another in a ring-like network, and a polling is 



passed among these terminals TE. In this case, if 
one of the terminals TE polled from another termi- 
nal TE having a request for communication has not 
issued a request for communication, the terminal 

5 number in the frame is updated to a number of a 
next terminal TE to which the polling is passed. If a 
request for communication is issued, the polling bit 
in the frame is changed from, for example "1" to 
"0", and communication between the terminals TE~ 

jo is started. After the communication is completed, 
the polling bit in the frame is restored from "0" to 
n r and the polling is passed among the terminals 
TE again. 

Further, in : a logical bus type network system 
15 shown in Fig. 2 a master station 1 is communicated 
to a plurality of slave stations 2A to 2C through a 
downstream bus line 3 and a N upstream bus line 
4, by a polling. In this case, communication be- 
tween the master station 1 and the slave stations 
20 2A to 2C is always established by applying a 
master-slave relationship to the terminals. In an- 
other type of bus type network system shown in 
Fig. 3, the master station shown in Fig. 2 cor- 
responds to a network terminal NT and the slave 
25 stations 2A to 2C correspond to terminals TE1 to 
TEn. 

The operation of a polling in the bus type 
network system shown in Fig. 2 or 3 will be de- 
scribed with reference to Fig. 4. The master station 

30 1(NT) sequentially polls the slave stations 2A(TE1) 
to 2E(TEn) through the downstream bus line 3. In . 
this case, the slave station 2C(TE3) has data to be 
transmitted and sends a request for communication 
through the upstream bus line 4 to obtain a trans- 

35 mission right from the master station 1. and then 
the data transmission to the master station 1 can 
be carried out through the upstream bus line 4. 
When the data transmission is completed, the slave 
station 2C sends a request for termination of the 

40 communication, and the transmission right is re- 
turned to the master station 1 through the upstream 
bus line 4. Note, if a slave station, for example, 2A. 
has no data to be transmitted, the transmission 
right is also returned to the master station 1 

45 through the upstream bus line 4. Upon receiving 
the returned transmission right, the master station 1 
passes the transmission right to a next slave sta- 
tion through the downstream bus line 3, and then a 
similar poNing operation is carried out In this way, 

so the transmission right is sequentially passed to the 
slave stations. 

In the meantime, as shown in Fig. 4, when the 
slave station 2C is tr<ansmitting. data under the 
acquired transmission right, ~the master station 1 

55 does not poll the other slave stations, and after the 
slave station 2C has completed the transmission, 
the master station 1 restarts the polling to a next 
slave station 2D. In Fig. 4. when the slave station 
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2B requests the transmission right during the trans- 
mission by the slave station 2C, the acquisition of 
the transmission right for the slave- station 2B is 
deferred until the completion of the polling for the 
slave station 2A in a next polling period, regardless 
of data transmission requests from the slave sta- 
tions 2D to 2A. 

Now. the present invention will be described. 
Figures 5a and 5b show the concept of the 
present invention. 

In Fig. 5a, a master station 1 corresponding to 
the master station 1 shown in Fig. 2 or 3 receives a 
data-transmission-request signal DR. shown in Fig. 
6b indicating that a slave station corresponding to 
the slave station shown in Fig. 2 or 3 has issued a 
transmission request and a transmission-.n- 
prbgress signal DS. shown in Fig. 6b, indicating 
that another slave station is transmitting data to the 
master station. The master station 1 outputs a 
terminal number signal TENO. shown in Fig. 6a. 
indicating a terminal number of a slave station to 
be polled, and a reception-in-progress signal Dl, 
shown in Fig. 6a, indicating that the master station 
l is now receiving data, to the slave stations. 
Figures 6a and 6b show the polling control data 
formats. Namely. Fig. 6a shows a polling control 
data PT transmitted from the master station, and 
Fig. 6b shows a polling control data PR received at 
the master station. In Figs. 6a and 6b, reference F 
denotes a starter of a frame signal, and reference 
D denotes data- 
in Fig. 5b. the slave station 2 receives the 
terminal number signal TENO and the receptton-in- 
progress signal Dl from the master station 1. and 
then outputs the data-transmission-request signal 
DR. the transmission-in-progress signal DS. and 
the data D to be transmitted to the master station 

In Figs. 5a and 5b. when one slave station 2 is' 
transmitting data to the master station 1. the mas- 
ter station 1 receives the transmission-in-progress 
signal DS. outputs the reception-in-progress signal 
Dl to the slave station 2. and transmits the terminal 
number signal TENO to continue the polling to the 

slave station 2. 

The master station 1 comprises a means 1 1 for 
registering terminal numbers of the slave stations. 
During the data transmission of the above slave 
station, the master station 1 continuously polls oth- 
er slave stations by using the upstream bus line 4, 
so that another slave station corresponding to the 
output terminal number signal TENO, outputs a 
data-transmission-request signal DR to the master 
station 1 through the upstream bus line 4 when 
having data to be transmitted. The master station t 
then stores a terminal number of the slave station 
which has issued the data-transmission-request 
signal DR to the registration means 11. and when 



the data transmission by the slave station 2 is 
completed, the transmission-in-progress signal DS 
is reset and the master station 1 polls the slave 
station for which the corresponding terminal num- 
s ber signal TENO is stored in the registration means 
11 and which has issued the data-transmission 
request signal DR. In this way. the master station 1 
can poll a slave station which has issued a trans- 
mission request, immediately after completion of 
w the data transmission of the slave station. 

The embodiments of the polling network com- 
munication system in accordance with the present 
invention will now be described. 

First, an embodiment of the master and slave 
75 stations, the operations of which are shown in Figs. 
7 and 8, which are formed by microcomputers, will 
be described. 

The operation of the microcomputer master 
station 1 will be described with reference to Fig. 7. 

20 

STEP 01 (S01) 

When the power supply is turned ON an Initial- 
as ization is carried out. Namely, a terminal number 
for polling TENO is set at one; transmission-in- 
progress signal Dl is cleared, and the registration 
means, for example, a random access memory 
• (RAM), is cleared. 



30 



45 



STEP 02 (S02) 



A polling is carried out of a slave station cor- 
35 responding to the terminal number signal TENO. 
and the master station 1 receives a data- 
transmission-request signal DR from the polled 
slave station. When the signal DR is "O"; indicating 
a non-data transmission from the polled slave sta- 
40 tion. the polling control is transferred to step 03 
(S03), or in the other case, to step 06 (S06). 



STEPS 03 - 05 (S03 - S05) 



When the transmission-in-progress signal DS is 
rt 0", i.e.. a data transmission by the slave station is 
not' currently underway (S03). a MODE 1. which 
indicates a transmission-not-in-progress and a non- 
50 data-transmision-request. as shown in Figs. 9 and 
10, is set (S04). [In the MODE 1. only a pure 
polling is carried out. which means avno-data- 
transmission-request to the polling, and during the 
data transmission.] Then the terminal number sig- 
55 nal TENO is incremented by one (TENO = TENO 
+ 1), and the reception-in-progress signnal Dl is 
cleared (Dl = 0) (SOS). - 

The control of the polling is transferred to step 
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02 (S02). and a polling of a next slave station is 
. carried out. 



STEPS 06 - 07 (S06 - S07) 

When the signal DR = 1 indicating the data- 
transmission-request or the signal OS = 1 indicat- 
ing the transmission-in-progress. a MODE 3, which 
indicates that there is a response of a data- 
transmission-request to the polling or the data 
transmission is currently in process, is set (S06), 
then, at step 07 t the terminal number is incre- 
mented and the transmission-in-progress signal Dl 
is set. 



STEPS 08 - 09 (S08 - S09) 

A polling of a next slave station is carried out 
to search for a data-transmission-request from oth- 
er slave stations during the data transmission of the 
current slave station, if the data-transmission-re- 
quest is detected (DR = 1). the terminal number of 
that slave station, for example, TE2 of BOX 3 in 
Fig. 10. is stored to the registration, means specifi- 
cally, the RAM. 



STEPs 10-12 (S010 -S12) 

if the data transmission is not completed (Dl = 
1), the control of the polling is transferred to step 
06. and the above steps 06 to 10 are repeated. 

If the data transmission is completed (Dl = 0), 
a MODE 2. which indicates an interrupt polling, is 
set (S011). The terminal number TE2 stored in the 
RAM is set as the terminal number signal TENO 
(STEP 12. BOX 4 in Fig. 10) and the reception-in- 
progress signal is- reset (Dl = 0). so that a polling 
of the slave station of the terminal number TEi2 is 
carried out. and a data transmission by that slave 
station can be carried out. 

The operation of the microcomputer slave sta- 
tion will also be described with reference to Fig. 8. 



STEP 31 (S31) 

When the power supply is turned ON. an in- 
itiaiiza tion is carried out. Namely, a data- 
transmission-request signal DR and a transmission- 
in-progress signal DS in this slave station are 
cleared, and data to be transmitted therefrom are 
also cleared. 



STEP 32 (S32) 



The master station 1 periodically polls all of the 
slave stations through the downstream bus line 3 
while a data transmission by one slave station is in 
progress. Then each slave station checks the pol- 
s ling from the master station 1 . 

STEPS 33 - 34 (S33 - S34) 

w The slave station checks whether or not the 
terminal number sent from the master station cor- 
responds to its own terminal number. When the 
terminal number from the master station does not 
coincide with the terminal number of the slave 

is station namely, the polling is not for that slave 
station, the slavie station sets the DR = 0 and DS 
= 0 to indicate no response. 

20 STEPS 35 - 36 (S35 : S36) 

When the terminal number from the master 
station coincides with the terminal number of the 
slave station, and the reception-in-progress signal 

25 from the master station 1 is set (Dl = 1), The slave 
station sets the data-transmission-request signal 
DR at 1 and resets the trahsmission-in-progress 
signal DR in the slave station, and waits for the 
completion of the data transmission by another 

30 slave station. 



STEPS 35 - 37 (535 - S37. S39) 

35 When the terminal number from the master 

station coincides with the terminal number of the 
slave station, and the reception-in-progress - signal 
from the master station 1 is reset (Dl = 0). the 
slave station sets the data-transmission-request 

40 signal DR and the transmission - in - progress 
signal DS in the slave station (DR = 1, DS = 1). 

When a data transmission is required, the data 
transmission is started and continued until com- 
pleted. 

45 In the master station 1 . since the DR - 1 and 

DS = 1. the MODE 3 is set and the reception-in- 
progress signal Dl is set (Dl = 1). 

so STEP 39 (S39) 

When the data transmission is completed, the 
control is returned to step 31 and the above opera- 
tion restarted. " - — 

55 

STEPS 39. 40 - 42 (S39, S40 - S 42) ♦ 
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Before completion of the data transmission, 
when a new polling is received, if the terminal 
number from the master station 1 coincides the 
terminal number the slave station, the data- 
transmission-request signal DR = 1 and the s 
transmission-in-progress signal in the slave station 
DS = 1 are maintained to continue the above data 
transmission ($39, S40, S41). If the terminal num- 
ber from the master station 1 does not coincide the 
terminal number of the slave station, the data- io 
transmission-request signal DR = 0 and the 
transmission-in-progress signal in the slave station 
DS = 1 are set (S39, S40. S42). The signal DR = 
1 means that an illegal (redundant) registration of 
the terminal number during a data transmission is is 
prevented, and the signal DS = 1 means that the 
above data transmission is continued. 

The status transition shown in Fig. 9 shows the 
status changes among the MODE 1 to the MODE 
3, described above. 20 

Second, another embodiment of the master 
and slave stations, which are formed by hardware 
circuits, will be described. The operations thereof 
are substantially the same as those described 
above with reference to Figs. 7 to 11 . 25 

A master station includes a first flip-flop circuit 
(FF) 27, and a wired OR circuit 32 receiving a 
plurality of transmission-in-progress signals DS 
from a plurality of slave stations. The FF 27 stores 
a reception of the transmission-in-progress signal- 30 
<$) DS : and outputs a reception-in-progress signal 
Dl. The master station also includes an AND gate 
29. a selector 24, a counter 21 , a second FF 30 for 
storing a terminal number to be polled, a first 
inverter 28. a second inverter 22, a differential 35 
circuit 23, a RAM 26 for registering a terminal 
number of a slave station which has issued a data 
transmission request during the data transmission 
by another slave station, a wired OR circuit 31 . 
receiving a plurality of data-transmission-request 40 
signals DR from the plurality of the slave stations, 
and and AND gate 25. 

In a normal polling, i.e., the MODE 1, the 
selector 24 receives a frame pulse FP at an input 
terminal A and outputs the same to a clock termi- 45 
nal CK of the counter 21. The counter 21 incre- 
ments a count value therein, which indicates the 
terminal number of a polling, and outputs the termi- 
nal number from an output terminal TENO. The 
output terminal number TENO is held at the FF 30 so 
and is used to designate a slave station to be 
polled. 

When the data-transmission-request signal DR 
is received during the data transmission by an 
other slave station, the wired OR circuit 31 and the 55 
AND gate 25 cooperate to issue a terminal store 
signal TSTORET to a terminal DTI of the RAM. and 
to store the terminal number of the slave station 



which has issued the data-transmission-request 
signal DR. 

The inverter 22 and the differential circuit 23 
cooperate to detect a completion of the data trans- 
mission, and when the completion is detected, a 
read signal R is output to a control terminal of the 
selector 24 and a read/write control input terminal 
RA/V of the RAM 26. Upon receipt of the read 
signal, the selector 24 inputs a signal from another 
input terminal B. [A high speed clock HS-CK hav- 
ing a frequency F H = NXFp * where N denotes the 
number of the slave stations, and F F denotes a 
frequency of the frame pulse FP is supplied to 
AND gate 29.] Accordingly, when the terminal B is 
selected, the high speed clock HS-CK is output to 
the counter 21 to count all terminal numbers in a 
framfe and pick up the terminal number stored 
during the data transmission. The terminal number 
is supplied to an address input terminal AD of the 
RAM 26, to read the stored terminal number from 
an output terminal DTO of the RAM 26. When the 
stored terminal number is read, an output of the 
inverter 28 is made low level to stop the application 
of the high speed clock HS-CK. then the terminal 
number corresponding to the stored terminal num- 
ber is stored to the FF 30, and the interrupt polling 
is started. Thereafter, the output signal from the 
differential circuit 23 is made a level indicating a 
write signal to select the frame pulse FP at the 
selector 24 and to store the terminal number of the 
slave station which has issued the data- 
transmission-request during the data transmission. 

Figute 13 shows the above operation of the 
• master station. 

In Fig. 12. the slave station includes a data 
buffer 11 storing data to be transmitted to the 
master station, a comparator 16* AND gates 12 and 

18. inverters 13 and 17. differential circuits 14 and 

19, and a set-reset typei FF 15. 

When the power supply is turned ON, an out- 
put terminal DRQ becomes low CO"), an output 
from the AND gate 12; indicating a data- 
transmission-request signal DR. becomes "0". and 
the FF 15 is reset through the inverter 13 arid the 
differential circuit 14, resulting in a transmission-in- 
progress signal DS "0". The signal DS having a 
low level is supplied to the buffer 11 as a data 
send available signal DSA to clear all data in the 
buffer 11. When data is storied to the buffer 11, the 
output terminal DRQ is made high levell 

When a polling is carried out. arid a terminal 
number from the master station coincides the ter- 
minal number of a slave station, the comparator 16 
outputs a high level signal, and as a result the 
data-transmission-request signal DR becomes "1". 
When there is no data transmission to the master 
station, a reception-iri-progress signal Dl from the 
master station is n 0 n , the FF 15 is set to output the 
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data-transmission-in-progress signal DS at a high 
level ("1"), and consequently, a data transmission 
is started. 

When the slave station receives a polling there- 
of during the data transmission, the data- 
transmission-request signal DR is maintained at 
"1", but the transmission-in-progress signal DS be- 
comes "0", dince the reception-in-progress signal 
Dl is high level. When the polling is not for the 
slave station, the data transmission-request DR is. 
"0" and the transmission-in-progress signal DS is 
ti-j w 

Figure 14 shows the above operation of the 
slave station. 

In the above embodiments, the bus type net- 
work system in which the master station and the 
slave stations are connected by the upstream and 
downstream bus lines 3 and 4 which are electrical 
conductive wire cables or optical fiber cables is 
described, but the present invention is not limited 
to the bus line connection network system and can 
be applied, for example, to a polling type wireless 
network system. 

Many widely different embodiments of the 
present invention may be constructed without de- 
parting from the spirit and scope of the present 
invention. It should be understood that the present 
invention is not limited to the specific embodiments 
described in this specification, except as defined in 
the appended claims. 



Claims 

1. A polling type communication network sys- 
tem comprising a master station, a first channel, a 
second channel, and at least two slave stations 
operatively connected to said master station 
through said first and second channels, 
said master station comprising 
a sequential polling means for sequentially polling 
said slave stations in a predetermined sequence 
through said first channel, 

a request registration means for registering a re- 
quest for a data transmission from said slave sta- 
tion through said second channel while a data 
transmission by an other slave station is carried 
out, and 

an interrupt polling means for polling the slave 
station which has issued a data transmission re- 
quest after a completion of said data transmission 
or completion of a polling of a slave station, 
said slave station comprising a first response 
means for responding to said normal polling from 
said master station and transmitting a disconnec- 
tion signal to said master station through said sec- 
ond channel when data to be transmitted does not 
exist, 



a second response means for responding to said 
normal polling from said master station, transmit- 
ting a connection signal to said master station 
through said second channel when data to be 
5 transmitted exists, and transmitting said data to 
said master station until said data transmission is 
completed, 

said sequential, polling of said master station being 
carried out during said data transmission, 

/o a. third response means for responding to said 
polling of said slave station during said data trans- 
mission, and transmitting said data transmission 
request when data to be transmitted exists; and 
a fourth response means for responding to said 

75 interrupt polling from said mater station, and trans- 
mitting said data to said master station until said 
data transmission is completed. 

2. A polling type communication network sys- 
tem according to claim 1 , wherein said operations 

20 of said master station and said slave stations are 
carried out synchronously to a frame period. 

3. A polling type communication network sys- 
tem according to claim 1, wherein said first and 

. second channels are cables. 
* 25 4. a polling type communication network sys- 

tem according to claim 1, wherein said first and 
second channels are wireless lines. 

5. A method of communication in a network 
system comprising a master station, a first channel, 
30 a second channel, and at least two slave stations 
operatively connected to said master station 
through said first and second channels, comprising 
the following steps in said master station and the 
following steps in each slave station, 
35 said steps in said master, station comprising 

(a) a sequential polling step for sequentially polling 
said slave stations in a predetermined sequence 
through said first channel, 

(a) a request registration step for registering a 
4o request for a data transmission from said slave 
station through said second channel during a data 
transmission by another slave station, and 
(c) an interrupt polling steps for polling the slave 
station which has issued the data transmission re- 
45 quest after completion of said data transmission or 
completion of a polling of a slave station, 
said steps in said slave station comprising 

(aa) a first response step for responding to said 
normal polling from said master station and trans- 

50 mitting a disconnection signal to said master sta- 
tion through said second channel when data to be 
transmitted does not exist, 

(ab) a second response step for responding to said 
normal polling from said master station, transmit- 

55 ting a connection signal to said master station 
through said second channel when data to be 
transmitted exists, and transmitting said data to 
said master station until said data transmission is 
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completed. 

said sequential polling of said master station being 
carried out during said data transmission. 
(ac> a third response step for responding to said 
polling of said slave station during said data trans- 
mission, and transmitting said data transmission 
request when data to be transmitted exists, and 
(ad) a fourth response step for responding to said 
interrupt polling from said, master station, and 
transmitting sad data to said master station until 
said data transmission is completed. 
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from the master station, and transmitting the data to 
the master station until the data transmission is 
completed. 
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